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Objective 

The aim of tliis study was to determine tlie distribution of T-lympliocytes and tlieir reiationsiiip witli clinicopatliologic 
factors in endometrial carcinoma. 

Methods 

Samples were collected from 89 patients with endometrial endometrioid adenocarcinoma treated in Pusan National 
University Hospital from 2004 to 2011. Normal endometrial tissues were obtained from 30 hysterectomized women 
with benign adnexal masses and served as controls. Paraffin-embedded sections were immunohistochemically stained 
for CDS (cytotoxic) and CD4 (helper) T-lymphocytes. The relationship of these cells with stage, histological grade, 
myometrial invasion, and lymph node metastasis was analyzed. 

Results 

The proportion of CD8-H and CD4-H lymphocytes in the endometrial endometrioid adenocarcinoma tissues was 67.4% 
(60/89) and 44.9% (40/89), respectively, which was significantly higher (P<O.OS) than in the control group. The extent 
of CD8-H lymphocyte expression was negatively correlated with histologic grade, myometrial invasion, and lymph node 
metastasis. The proportion of infiltration of the CD4-H lymphocytes was negatively correlated with histologic grade and 
myometrial invasion. 

Conclusion 

The high rate of infiltration of T-lymphocytes was negatively correlated with histologic grade, myometrial invasion, 
and lymph node metastasis. Our findings suggest that tumor-infiltrating T-lymphocytes may be used as pathologic 
prognostic factors in endometrial carcinoma. 
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Introduction 

Endometrial adenocarcinoma is the most common gyneco- 
logic malignancy in the United States and Western Europe. In 
Korea, the incidence of endometrial cancer has been increas- 
ing in recent years: the age standardized incidence rate per 
100,000 during 2010 was 5.0 [1]. The recent increasing prev- 
alence of risk factors is expected to result in a further increase 
in the incidence of this cancer 

Patients with endometrial cancer have a good progno- 
sis due to early detection resulting from postmenopausal 
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bleeding. However, the prognosis for recurrent or metastatic 
endometrial cancer remains poor. An essential step for the im- 
provement of clinical outcomes is to understand the processes 
that inhibit and stimulate cancer progression [2]. 

Known prognostic factors in endometrial carcinoma include 
tumor stage, histologic grade, subtype, and vascular invasion 
[3]. In addition, changes in the immune system in the tumor 
microenvironment are considered one of the important fac- 
tors in the development and progression of cancer. Tumor- 
infiltrating lymphocytes are often found in human cancer. 
Increasing evidence indicates that the high rate of infiltration 
of T-lymphocytes has been reported to be an indicator of good 
prognosis. A positive association between infiltrating CD8+ T 
cells and prognosis has been reported in various solid cancers 
such as colorectal and ovarian cancer [4,5]. However, the 
presence of tumor infiltrating lymphocytes (TILs) has not been 
fully assessed in endometrial cancer. 

In the present study, we analyzed the tumor infiltration of 
CD8-H and CD4-H lymphocytes to determine whether the pres- 
ence of T-lymphocytes was associated with prognostic factors 
in endometrial carcinoma. 



Materials and methods 

1. Patients and tissue samples 

A total of 89 patients diagnosed with endometrial endo- 
metrioid carcinoma who underwent surgery from 2004 to 
201 1 were selected from the archives of the Pusan National 
University Hospital for this study. All patients underwent 
a total abdominal hysterectomy and a bilateral salpingo- 
oophorectomy (BSO). Pelvic and/or para-aortic lymph node 
dissection was performed in the patients with more advanced 
disease or unfavorable histologic grade. Hematoxylin and 
eosin (H&E) stained sections were reviewed and reclassified 
by World Health Organization (WHO) guidelines. Histologic 
type, grade of differentiation, stage, and depth of myometrial 
invasion had previously been evaluated in the tissue materials. 
This study was approved by the Ethical Review Committee of 
Pusan National University Hospital. 

2. Immunotiistochemistry 

The tissue specimens were fixed in 10% formalin and embed- 
ded in paraffin. Sections, 4 pm in thickness, were deparaf- 
finized in xylene and rehydrated through a series of graded 



ethanol. Endogenous peroxidase activity was blocked by 
incubation with 3% hydrogen peroxide in methanol for 10 
minutes. Antigen retrieval was performed by microwaving 
the slides in citrate buffer (pH 6.0). The sections were then 
incubated at 4°C overnight with anti-Human CD4 antibody 
(rabbit monoclonal, SP35, 1:50; Spring Bioscience, Pleasan- 
ton, CA, USA), anti-Human CD8 antibody (mouse monoclonal, 
C8/144B, Dako, Glostrup, Denmark). Immunoreactivity was vi- 
sualized using 3,3'-diaminobenzidine (DAB, Dako-Cytomation, 
Glostrup). Slides were counterstained with Meyer's hematoxy- 
lin. Human tonsil tissue for CD4 and skin for CD8 were used 
as positive controls. 

3. Evaluation of staining 

Each slide was evaluated independently by two pathologists 
who were blinded to clinical and outcome data. Three inde- 
pendent areas with the most abundant lymphocyte infiltration 
were selected, and the stromal lymphocytes were indepen- 
dently counted in each microscopic field at x200. The average 
count for three areas was accepted as the number of TILs in 
each case [6]. 

4. Statistical analysis 

Statistical analyses were conducted using SPSS ver. 1 5.0 (SPSS 
Inc., Chicago, IL, USA). The -i test and Fisher exact test were 
used to evaluate the correlation between the expression of 
CD4 and CD8 and the clinicopathologic parameters, f-values 
of <0.05 were considered statistically significant. 

Results 

1. Patients' characteristics 

The clinicopathological characteristics of the 89 patients are 
presented in Table 1. The mean age of the patients was 61 
years (range, 40-78 years). Patients with endometrial cancer 
included 12 with premenopausal status and 77 with post- 
menopausal status. Clinical follow-up was available for all 
cases. The median follow-up period was 64 months (range, 
8-84 months). Overall, 86.5% of the patients had early-stage 
disease (I, II) and 13.5% had advanced-stage disease. In addi- 
tion, 40.4% had well-differentiated cancer (G1), 32.65% had 
moderately differentiated cancer (G2), and 26.9% had poorly 
differentiated cancer (G3). None of the patients had under- 
gone radiation or chemotherapy before surgery. Treatment 
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Table 1. Clinicopathological characteristics of the patients with 
endometrial carcinoma 



Variable 


No. of patients (%) 


Age (yr) 




<60 


57 (64.0) 


>60 


32 (36.0) 


Menopause 




Pre- 


12 (13.5) 


Post- 


77 (86.5) 


Body mass index (kg/cm'') 


<25 


27 (30.3) 


>25 


62 (69.7) 


FIGO grade 




G1 


36 (40.0) 


G2 


29 (32.6) 


G3 


24 (27.4) 


FIGO stage 


1 64(71.9) 


II 13(14.6) 


III 10(11.2) 


IV 


2(2.3) 



FIGO, International Federation of Gynecology and Obstetrics. 



consisted of total hysterectomy and a BSO alone (30.3%), 
or total hysterectomy and BSO and pelvic and/or para-aortic 
lymph node dissection (69.7%). No patients had remaining 
macroscopic tumors at the time of surgery. 

2. CDS, CD4 infiltration into endometrial carcinoma 
tissues 

CDS and CD4 antigens were stained in endometrial carci- 
noma tissues. The distribution pattern of CD8-I-, CD4-H lym- 
phocytes was similar to that of lymphocytes as determined 
by conventional H&E staining. Lymphocytic infiltration of 
CD8-H, CD4-I- was observed more frequently in the stroma 
surrounding tumors than within the tumors. The patients were 
divided into 2 groups based on the median CDS-t- or CD4-I- 
cell counts. The positive/high cell count group consisted of 
patients with >40 stromal CD8-H or CD4-H T-lymphocytes in a 
microscopic field at x200 [6,7]. The number of stromal CD8-I- 
cells in positive group (range, 42-70; median, 50.3) was 
significantly higher (P<0.01) than in negative group (range, 

14- 32; median, 26.3) and the number of stromal CD4-I- 
cells in positive group (range, 44-82; median, 53.0) was also 
significantly higher (f<0.01) than in negative group (range, 

15- 34; median, 24.7). The proportions of CD8-H and CD4-I- 
lymphocytes in the endometrial adenocarcinoma were 67.4% 



Table 2. Association of tumor-infiltrating lymphocytes with clinicopathological parameters 



Variable 




CD4+ lymphocytes 






CD8+ lymphocytes 




High 


Low 


/•-value"' 


High 


Low 


P-value"' 


LN metastasis'"' 






0.136 






0.002'' 


Negative 


30 (42.3) 


41 (57.7) 




59 (72.8) 


22 (27.2) 




Positive 


10 (55.6) 


8 (44.4) 




1 (12.5) 


7 (87.5) 




Myometrial invasion 






0.001 






<0.001 


<1/2 


35 (57.4) 


26 (42.6) 




50 (81.9) 


11 (18.1) 




>1/2 


5 (17.9) 


23 (82.1) 




10 (35.7) 


18 (64.3) 




FIGO grade 






0.041 






<0.001 


G1 


22 (61.1) 


14(38.9) 




32 (88.8) 


4(11.2) 




G2 


10 (34.5) 


19 (65.5) 




18(62.1) 


11 (37.9) 




G3 


8(33.3) 


16 (66.7 




10 (41.6) 


14(58.4) 




FIGO stage 






0.311 






0.052"' 


l-ll 


36 (46.8) 


41 (53.2) 




55 (71.4) 


22 (28.6) 




lll-IV 


4(33.3) 


8 (66.7) 




5 (41.6) 


7 (58.4) 





Values are presented as number (%). 

LN, lymph node; FIGO, International Federation of Gynecology and Obstetrics. 

"■'P-values were calculated using the chi square-test; Bold signifies P<O.OS. ""'Analyzed the positivities of samples in the patients with surgi- 
cally proven LN pathology; "'Fisher exact test. 
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CD4 CDS 




Fig. 1. Expression and histological distribution of CD4+ and CD8+ T-lymphocytes in primary endometrial carcinoma specimens. Repre- 
sentative patient tissues were highly stained for CD4 (A) and CDS (B). (C) and (D) were patient tissues with low CD4 or CDS cell count. 
Human tonsil for CD4 (E) and skin for CDS (F) were used as positive controls. 



(60/89) and 44.9% (40/89), respectively, which were signifi- 3. CDS, CD4 infiltration and clinicopathological factors 

cantly higher (/'<0. 001) than in the control group. Fig. 1 shows a representative case of endometrioid endo- 

metrial carcinoma that illustrates the distribution pattern of 
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Fig. 2. Kaplan-IVIeier plot of survival rate. Significant progression free survival (A,C) and overall survival (B,D) rate for patients with CD4 
and CDS positive endometrial carcinomas are not demonstrated. 



CD8-H and CD4-H T-lymphocytes. The relationships between 
the rate of CD8-H, CD4-1- lymphocytes and dinicopathological 
variables were assessed and are summarized in Table 2. Tumor 
grade (P<0.001), myometrial invasion (P<0.001), and lymph 
node metastasis (P=0.002) were significantly associated with 
the rate of CD8-H lymphocytes. High numbers of CDB-h T-lym- 
phocytes were more frequently observed in early stage than 
in advanced stage disease, but were not significant (71.4% 
vs. 41 .6%; f =0.052). Tumor grade (f<0.041) and myometrial 
invasion (P=0.001) were significantly associated with the rate 
of CD4-I- lymphocytes. 



4. Survival analysis 

The correlation between the positivities of CD4-H, CD8-H cells 
and survival rate is shown in Fig. 2. In the Kaplan-Meier plot 
for CD4 lymphocytes, progression free survival and overall 
survival were not statistically significant (P=0.388, P-0.678, 
respectively) (Fig. 2A, B). Kaplan-Meier plot for CD8 revealed 
a slight tendency towards a higher progression free and 
overall survival rates for endometrial carcinoma patients with 
CD8 cells, although these were not statistically significant 
(P=0.080, P=0.953, respectively) (Fig. 2C, D). 
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Discussion 

Lymphocyte infiltration in tumor tissues is considered as a 
host immune response to a tumor. The prognostic implication 
of lymphocytic infiltration has been shown in many human 
tumors including malignant melanoma, colorectal, esopha- 
geal, cervical carcinoma, breast, and epithelial ovarian cancer 
[4,5,8-11]. This survival advantage arises from sequential 
inflammatory and immune reactions: First, well differentiated 
cancer induces an inflammatory response similar to an acute 
injury; this is followed by sequential infiltration with dendritic 
cells and T-lymphocytes [1 2]. 

We revealed a prognostic significance for the tumor infil- 
trating T-lymphocytes in endometrial carcinoma patients. The 
present study showed that the proportion of CD8-1- lymphocyte 
infiltration was negatively correlated with histologic grade, 
myometrial invasion and lymph node metastasis. In addition, 
the proportion of the CD4+ lymphocyte infiltration was nega- 
tively correlated with histologic grade and myometrial invasion. 

The tumor cells secret the pro-inflammatory cytokines; con- 
sequently leukocytes of the innate and adaptive immune sys- 
tem, including macrophages, neutrophils, NK cells, dendritic 
cells, mast cells, T and B lymphocytes, infiltrate into the tumor 
microenvironment. In endometrial carcinoma, higher numbers 
of macrophages [13], neutrophils [14], B and T-lymphocytes 
[15], and dendritic cells [16] were infiltrated when compared 
with normal endometrial tissue. Among these, TILs are one of 
the major immune components in human solid tumors. The 
CD8-H suppressor/cytotoxic phenotype is mainly expressed 
in endometrial carcinomas, and B-lymphocyte and macro- 
phage markers are expressed as minor subsets [17]. Each 
T-lymphocyte subset has a unique role in the antitumor im- 
mune response. An essential role in initiating and maintaining 
anticancer immune responses is played by CD4 in controlling 
immune responses to self and non-self antigen regulatory T- 
cells [18]. In addition, cytotoxic T cells have an important role 
in antitumor immunity. 

The infiltration of cytotoxic T-lymphocytes (CTLs) was associ- 
ated with an improved survival in endometrial and ovarian 
cancer [3]. A high infiltration of CD8-H T cells was significantly 
linked with favorable prognostic factors in various tumors 
including colon, lung, renal cell, gastric, and ovarian cancers 
[19]. These studies imply that assessment of nest CD8 counts 
can be used clinically to measure the host-immune status in 
cancer patients. In endometrial cancer, the percentage of en- 



dothelial CD8-H T cells was associated with prognostic factors, 
especially invasion of up to half the myometrium [20]. On the 
contrary, Jackaman et al. [21] demonstrated that a low infil- 
tration of CD8-H T cells has been associated with poor prog- 
nosis, and concluded that CD8-H T cells seem to be required 
for reducing tumor-associated vascularity. 

We show that a high rate of stromal CD8-H T-lymphocytes 
has a positive prognostic influence in endometrial cancer pa- 
tients. Current evidence indicates that the interplay between 
cancer cells and stromal components is one of the most im- 
portant events in tumor biology. This result has been shown in 
two previous studies [3,6]. Ino et al. [6] reported a significant 
difference in the progression free survival between high and 
low stromal CD8 groups and stromal CD8-H counts were 
significant prognostic factors for overall survival (P=0.041). 
Kondratiev et al. [3] showed that the number of CD8-H lym- 
phocytes was not significantly associated with tumor grade 
and stage; however, the number of CD8-1- lymphocytes in the 
underlying stroma was significantly correlated with the oc- 
currence of vascular invasion. CD8-1- T cell infiltration in the 
tumor epithelium was a favorable prognostic factor in endo- 
metrial carcinoma. 

A recent study that analyzed the relationship between im- 
munohistochemical staining for CD4-I- and CD8+ lymphocytes 
and disease progression indicated that reduced staining for 
CD4-H and CD8-H lymphocytes in progressive disease when 
compared to non-progressive disease [2]. 

The traditional clinicopathological prognostic variables for 
endometrioid-type endometrial carcinoma include Interna- 
tional Federation of Gynecology and Obstetrics (FIGO), FIGO 
stage, tumor grade, myometrial invasion, lymph-vascular 
space status and lymph node status. Based on these prog- 
nostic factors, therapeutic stratification is warranted. Patients 
with unfavorable prognostic factors are currently treated with 
more radical surgery plus systemic lymphadenectomy and/or 
adjuvant radiotherapy. Further optimization and therapeutic 
strategy is required for patients with unfavorable prognostic 
factors for the improvement of clinical outcomes. In addition 
to the traditional prognostic variables, immunohistochemical 
staining for tumor infiltrating immune cells could be used for 
the prediction of prognosis. Therefore, further immunohisto- 
chemical evaluation of tumor infiltrating immune cells should 
be conducted for the development of novel therapeutic strate- 
gies for endometrial carcinoma [22]. 

The underlying mechanisms of activation and distribution of 
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activated TILs in endometrial carcinoma still remains unclean 
Several possible mechanisms have been reported. After pre- 
sentation of a tumor-specific antigen by antigen-presenting 
cells or by tumor cells themselves, lymphocyte activation and 
proliferation may occur [23]. Another mechanism suggested 
by Kummer et al. [24] is that cytotoxic T-lymphocytes may 
be activated by a general inflammatory reaction, such as the 
release of activating cytokines. Ohno et al. [19] showed that 
COX-2 may be a limiting factor that controls the degree of 
CD8-H T cell infiltration in tumor tissues, lndoleamine-2,3- 
dioxygenase (IDO) inhibits T-cell functions in cancer, and Ino et 
al. [6] showed that high IDO expression was correlated with 
reduced infiltration of T-lymphocytes in endometrial cancer 
and that a low percentage of T cells was associated with poor 
clinical outcome. Low grade and early stage endometrial can- 
cer patients often showed a high proportion of CD8-H cytotox- 
ic T-lymphocytes. The difference in CDS-i- infiltration according 
to histologic grade might result from the factors produced by 
the cancer cells themselves or from major histocompatibility 
complex expression. Further description of the differences 
in infiltration of T cells in low grade vs. high grade tumors is 
needed [25]. Previously, van der Horst et al. [2] showed that 
both the presence of TILs and positive progesterone receptor 
were correlated with better prognosis. These results imply that 
progesterone might have a potential role in attracting TILs in 
endometrial cancer [2]. 

Our study has some limitations. First, demographic data in- 
clude the limited number of patients, and unintended skewed 
patient distributions, especially in terms of stage and lymph 
node metastasis. Next, tissue microassay is powerful technol- 
ogy emerged recently. Each tissue sample on a tissue microar- 
ray slide is treated in an identical manner This uniformity im- 
proves the specificity and sensitivity of staining, reproducibility 
of the staining reaction and reliability of the interpretation [26]. 
Instead, we used immunohistochemical stainings for the as- 
sessment of CD4 and CDS distribution. 

In conclusion, our results showed that the proportion of 
stromal infiltration of T-lymphocytes was correlated with clini- 
copathologic factors such as histologic grade, myometrial in- 
vasion and lymph node metastasis in endometrial carcinoma. 
Although the mechanism of tumor infiltrating T-lymphocyte 
activation and distribution of activated lymphocytes in en- 
dometrial carcinoma remains to be elucidated, our findings 
suggest that tumor-infiltrating T-lymphocytes may be used as 
pathologic prognostic factors in endometrial carcinoma. 
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